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This grant was to study the sources of scattering in vegetation and other
surfaces and objects. We built a special radar, SOURCESCAT, that could
resolve a cylindrical volume 18 cm in diameter and 11 cm long. This system
provided the first really fine-resolution measurements of radar backscatter
from vegetation. The original system was at 3-cm wavelength, and later a 6-cm
existing system was modified to have the same geometric characteristics. The
measurements showed that many of the assumptions used previously in modeling
vegetation backscatter were false. They allowed us to specify which parts of
different plants contribute the most to both scattering and attenuation of the
radar signal.
Vegetation studied included various field crops, prairie grass, and various
trees. Major differences were found in the roles of leaves, branches, stems,
and trunks for different species. Papers were presented and published
detailing the various findings on natural vegetation.
An artificial tree provided by the University of Texas was studied in the
laboratory using these systems. The most significant findings were that the
average radar volume scattering coefficient is independent of azimuth, and
that slanting of the polarization vector can give useful information not
available with ordinary vertical and horizontal polarization. A paper
describing these results is ready for submittal.
Because the details of all of the measurements have been published in the
literature, these details are not listed here.
A model for scattering from a single leaf was part of one of the Ph.D.
dissertations resulting from this grant. This model, for the first time, took
into account the presence of veins in leaves. The pattern of scatter from a
leaf was shown quite different from that for which the veins are ignored.
The project resulted in two Ph.D. dissertations and two masters degree
projects.
A list of publications and presentations resulting from this project is
attached.
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